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Utitization of petroleum oil refiaing by-products in the lacquez industry. 
G. Zi Bolonn and S. Yakubovich. Lakokrasochnuyn ‘Ind. 1933, No. 1, 
37-40.—A residue obtained in the cracking of the oil, consiating of fractions boiling 
between 185° and 243°, possessed the following consis,: sp. gt. 0.458, Tne, S27, acidity 
no. 1.9, sapon. no. 38.66. A product obtained on @ scmi-plant scale showed the follows 
ing consts.: sp. gr. 0.933, viscosity 115 scc.. | no. 177, acidity no. 3, sapeuer. 220, 20. 
Teats on this product showed that it reduces the oil-absorption capacity of the piginents, 
and that it can be substituted for linwed oi] to the extent of 75%, resulting in a satis 
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GUREVICH, M.B., arkhitektor; YEL'KIN, G.A., arkhitektor; FILENKOV 
YueP., arkhitektor; .GIL'BERMAN,.G.P., arkhitektor; ; 
KRYUKOV, G.V., arkhitektor; PANCHENKO, N.D., arkhitektor; 
VOLOSHINOV, G.1., arkhitekter | 


Regardless of passengers convenience and economica:of con- 
structions, Transp, stroi., 15 no.3:57 Mr '65, (MIRA 18211): 
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cheskoy estetiki (for Gurevich, Yel'kin, Filenkov), 2. Novoq 
Sibirakproyekt (for 241"berman}, 3. MVKhTU (for Kryukov), 

4. Moskovskiy gosudarstvennyy proyektnoizyskatel'sakiy 4 
nauchno-issledovatel' skiy institut, transporta Ministerstva 
transportnogo stroitel'stva SSSR (ror Panchenko, Voloshinov), me 
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). The yield was f0-730% and the 
a3, bine 255.6° (cor). 8-Cyl1iCl was prepd. 
ithe Scheid. method, and im, 57.4-7.4", 

Yue WAS tec: 2,4-Cpl Ch wae obtalued fe: the 
Heathe ae iinoee tiethard wath the following aitent ified bare 
UD) Bhe afiagae eugipel. vine went from the wait hes 
Ieuete te male feta, before Lt wee abevuniyHd 
(2) Cu salte were Altered alter decumpi., ae Cully 
and UD) 14-CoHisCh wap prepa. directly (rom Cel ct- 
SO Na by treating with an cacess of TCL, yielding (- 
[U% of w product m, 06.0-7°, 16-CeH Ch was iynthe- 
sleed from 1,6-CiHL(SOMM)s by beating with PCL. The 
tech. a-CeliCl cat be analyzed by the Nourion metbal. 
The twiddle (racthes, obtained fn tbe vacuum dista. of 
mono-Cl detkys, guepe.! he. direct chlocination la. the 
jwesence of ShCh, consisted mainly of mona-derive. with 
a very steal actmint, of Croll sent di-Cl-deriva, (total lens 
than 19%): therefure, the dein. of the f. p. of this (traction 
permitted the cyntuation of the ratle of «- and A-inomers 
in the aample under cordsideration, The atmint, af d- 
CalhCl to the e-deener in the emt. of 10% bad no in- 
Hluenve upon the di of the fatter, 1.d- amt La-CAhCh 
lowered the m, p. of a-CulLCl, | Six references, i 
: A, A. Podgotny 
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5 SOV/70-4-4-25/34 

AUTHORS: Kulik, I.0. and Zil'berman, G.Yee. ae oe 

, TITLE: Investigation of Directed Crystallisation in Melts : 
Containing Impurities. I. Hl - 


PERIODICAL: Kristallografiya, 1959, Vol h, Nr 4, pp 613-617 (USSR) 


ABSTRACT: The study is theoretical but is directed towards the 
problems of growing crystals for scintillators by the 
Obreimov-Shubnikev or Stockbarger. methods. It. is also 

important for zone refining and gather situations where 
there are impurities in a growing crystal. The. diffusion 
equations are set up and lead to an integral equation 
which is soluble by iteration. The solution depends on _ 
two dimensionless parameters. These are § » the | 


' 


distribution coefficient, or coefficient of purification, 
and A = (vaya) 24? where D is the diffusion 


coefficient, H the height of the crystalline phase and 
the melt above it and vt the dopth which has solidified. 
Curves are drawn for A201 and 4 <1 .. Both are 


experimentally obs erved under various conditions. 
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SUBMITTED : December 10, 1958 
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§0V/126-7-4-4/26 
AUTHOR: Ziltberman, G.Ye. a os 
dered ; 
TITLE: Some Problems in the Theory of the de Haas-van Alphen 
Effect - 4 cere 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr ik, 
~ pp 504~512 (USSR) ! ‘a Se 


ABSTRACT: Using the results obtained by the present author, in 
Ref 2 and 3, a study is made of certain properties of 
electrons with an arbitrary dispersion law in a magnetic _ 
- field. It is shown that there isa quasi-classical — - 
shift of the energy levels which is proportional to H gee 
In the derivation of Eq (1) in Ret 2 the nondiagonal 
terms were neglected. It was shown in Ref 2, that they 
are of the order of 62 provideu the curves X} = %1(k2)> 
which correspond to the same values of the quantum . 
numbers n and k in different energy bands, ‘intersect. - 
In the present paper the nondiagonal terms of the order 
of €3 are taken into account. The calculation is carried’ — 
out for the case where the above curves are in the form 
of concentric ellipses. These ellipses have equal areas | 
and hence they intersect. A discussion is given of the 
Card 1/3 effect of the influence of this correction on the — 


airy Eeeeracamnenead it 
aA Diener rletete rina? 


SEES SOG Ff PE PD Wt = te TET ST TEE Wi 
Etta PPR LM EMALERLIUEISULCRLULE ALM ELSU ISAS LE! Aierettaeetntaet te 
e PARI GEOR ELE MSE La BATH PRLEHE ELE 
' t if af cha agh tie 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9 
Sc eee Li SH aed ese sere eee ii i ih Hi 


Shc ftl ESB L CELUI SUSU LEV SEE US UHG is LGU Gt SS | YHOO BI | Te: 


SOV/126~7-4-4/26 
Some Problems in the Theory of the de Haas-~van Alphen Effect 


de Haas-van Alphen effect. The electron energy with 
a nearly quadratic dispersion law.is given by Eq (12) 
and (13) of the present paper. In Eq (13) Cj and Cg 
can be both positive and negative. The presence in 
this formula of a constant shift independent of n, 
which is proportional to H2, leads to: a change :in the 
usual (Ref 1-3) formulae for the oscillating part of 
the magnetic moment. In these formulae the replacement 
given by Eq (24) should be carried out, It then follows 
that the "intersection number" is given by Eq (25). In 
strong magnetic fields, this function deviates from a 
straight line either upwards or downwards, depending 
on the sign of Co. Eq (25) differs from the formula 
obtained by taking into account the dependence of Ep on H- 
in which the term proportional to H is always positive. 
The nondiagonal terms in the Hamiltonian lead to 
analogous results. Using Eq (16) for the energy instead 
of Eq (24) one obtains Eq (26). Thus, the Nintersection - 
number" is now given by Eq (27). If the value y is 
close to unity, then Eq (27) approaches Eq (25) except 
that the deviation from a straight line will be 
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Some Problems in the Theory of the de Haas~-van Alphen Effect 


proportional to Hl/2 and not to H, The additional | 

term in this formula is greater than im Eq (25) (in 
absolute magnitude), since in this case the effect is 

of the order of es, while in Eq (25) it is of the order 

of ct, When y is very different from unity, Eq (27) 

gives weak oscillations with increasing amplitude about 

a straight line (H increases). This effect has not been 
detected experimentally. It is shown that the broadening | 
of the electron energy levels in a magnetic field is 
described by two continuous parameters, - The broadening 


is calculated for closed trajectories, Tne broadening 
is of the order of e+ where 4 


e= a \feH/he , 


I.M.Lifshits is thanked for discussing the present work. 
There are 1 figure and 6 Soviet references. 


SUBMITTED: November 23, 1957 
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~ZILBSRIAN O68. a a: Sean ene 
he conter of colors P,. 135. 


I Zipparmans G, Bas The investigation of excited states of t 


tes of the center of color (¥-center) 1s done with 


the help of the method of the excitation theory (in a limiting case a medium poiarizable 
almost without inertia), and the Ritz. method. Tne first method makes it possible to find 
the possible self-coordinated states, and the second-to calculate their energy, - It is 


shown that there exists a series of second (in the potential pit coordinated with them) 
self-coordinated states and a series of third 


self-coordinated states. The redil of these 
states and the duration of their life are calculated. The latter ia of the order 107" sec. 
and the radii-of the states are sufficiently large to warrant & macroucopic examination of 
polarization. ‘These reenlts will be used in the following article for the examination of 
the temperature and time relation of the photo-conductivity of. colorad alkali-halide 
crystals. ; re ee 
Institute of Physics 
Aca. of Sci. Ukrainian SSR 
Kiev State University 
June 26, 1948 | 


SO: Journal of Bxperinental and Theoretical Puzaiss 03SR) 12, No. 2 (1949) 


The investigation of excited sta 
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Zilberman, ¢. E,, Time and temperature relation of the photo-conduetivity of sama 
alkali-halide crystels. P. 146, 


The investigation of the excited states of the F-center conducted in (1) aves it 
possible to examine the kinetics of the processes of excitation, diseociation and recom- 
bination of electrons in colored alkali-halide crystals. Thie makes it péssible to ex- 
plain, in full qualitative agreement with experiment, the time ralation of the photo- 
conductivity in such crystals. In the second part of the article the temperatura relation 
js examined, qualitative and quantitative (in the question concerning the value of the 
dissociation energy) agreement with exveriment is reached. 


- Institute of Physics 
dea. of Sed. Ukr. SSR 


Kiev State University 
June 26, 1948 | 


$0: Journal of Experimental and Theoretical Physics (USSR) 19,:No. 2 (1989) 
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tates ” G. Ye. Zilberman, 


“Shur ‘Bksper if ‘Pecret: Fiz" vol 1, Wo U,- 
pp 1209-1217 


Siecusses main exptl peda of fluctuations in. 


: gBgnetic permeability of metals at low temp aur . 


netic field. Paramagnetic spin in a form admit- 
ting transition to anisotropic state is taken 


- - tyto- account: within theoretical-frenework of. the... 
model of free electron gas in cases of slightly ~~ 


204790 
UBER /Physice - Magnetism (Contd) Nov 51° 


degenerate and nondegenerate state. Finds 


theoretical results compared with. expt corres-. 
pond in main features, but diverge in ‘details. 


Acknowledges assistance of A. I. Akhiyezer, B. Te 


Verkin and I. M. Lifshits.~ Submitted 3 Jan 51. 
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Gard (Yieoriee e0 a a ‘i 
Author =: Zil'berman, G. Yeo ne ae ea Be | 
‘Mele : Certain properties of. weakly nomided electron gas en . : . 4 


Periodical : ghur . eksp. i teor. fiz., OTs ‘No 5 (11), sho. 556, Nov soe 


Abstract |; The author consinlers the conditions for high the antaraetion of. elec- "i 
trons can be considered a perturbation and also the : problem of the se- 
lection of the perturbation operator. .For: TsO he finds. the free energy 
of a weakly noniiieal electron gas and calculates its magnetic: suscepti- 
bility. He shows that the period of oscillation depends upon: the’ chem- 
ical potential which is not so for non-interacting electrons.: The con- “f! 
crete form of this dependence:as obtained in this: iwork permits one to if 
determine the law of dispersion of quasiparticles : ‘for T.0 close to the 
boundary of the Fermi distribution and to extend the theory to the case 
close to zero temperature. Thanks professor, I. M. Lifshits for acquaint- | 
ing the author with the results of his work beforé their publication 
(I. M. Lifshits and A. M. Kosevich, DAN Sssh, 96, 98s nae Nine ref- 
erences, 8 USSR. | 
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Oscillation effects in a magnetic 
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Category : USSR/Electricity - Semiconductors : - : G3 


Abs Jour ; Ref Zhur - Fizika, No 2, 1957, No 4173 


nt Ny, the resistance increases to a saturation.value, and the Hall — 
field fs proportional to H; if Ny= No» how va, and the Hall fiela 
is very small. The osicllations of 0 and of’ the Hall: field should 
differ in phase by 7, and / should Aeewaaes and the Hall field should 
increase with increasing pressure. This 4s observed experimentally. 
1/@ (L is the length of the mean free path) also turns out to be an 
oscillating function of H and, as always, is Proportional to the im-- 
purity concentration and is independent of the electron concentration. 


7 7 7 TMM WIA LIL OIL OTe T T 
Mh eT ae Td InRTAT TF i f Atatinnereeetartetuntt IesM bet EM ANCA EMEA S FLESH ESH 
TOTS ETAT f f ry HL S2/EACHE (EP RUIY GULLS (AEA HGUL PLGRLLOD THERES DS fat aif 
1 1 
1 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015- =a 


Ieee ae EE Een eRe al THU HR EE ET 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86- DOR FSH OO20ob 4 002: 9 


! ! i bopper ie via hay 
ST pHs wer ey TURE TER TET Na asec cts mt EY Tt ee 


ZIL’ BERMAN, G. Ye. 
USSR / Magnetism. Diamagnetism. Paramagnetism. F-+3 
Abs Jour +: Ref Zhur - Fizika, No 3, 1957, 6838 


Author : Zil'berman, G. Ye. 


Title 2 Energy Spectrum of an Electron in a at fal oa ina akan 
Field 
Orig ?ub : Zh. eksperim. i teor. fiziki, 1956, 30, No 6, 1092 - - 1097 


abstract : It is show that in a strong field the discrete energy le- 
5 vels of an electron in. a crystal broaden into narrow bands. - 
The structure of the energy band in a crystal in a magne- 
tic field was investigated. The possible effect of the broa- 
dening on the de Haas-Alfen effect is discussed. 
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On a possible surface of constant ener of electrons inc 
the periodic field of a lattice, ens 
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There are 10 figures and 3 references, all of which are 
Slavic. 
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. AUTHOR: 
TITLE: 
PERIODICAL: 


ABSTRACT: 


Gard 1/3 


2IL'BERMAN,G.E., ICKOVIG,F.I. _ PA --2078 
Temperature Dependence of the Magnetic Susceptibility of | 
Electrons in Metals, (Temperaturnaja savisimost! magnitnogo | 
vospriiméivoati elektronoy v metalle, Russian). — 
Zhurnal Eksperimental'noi i Teoret.Fiziki, 1957, Vol 32, Nr 1, 
PP 158-160 (U.S.3.R.) 7 : a 
Received: 3 / 1957 Reviewed: 4 / 1957 


The authors investigated the temperature dependence of the 
magnetic susceptibility YX of electrons within a wide tempera- 
ture interval in weak magnetic fields, when ¥ practically does 
net depend on H. Here the following. cases are investigated: 

) Only small electron groups exist. : 

2) Furthermore, also great. electron groups exist. 

3) In addition, great hole 6roups exist, ; 
Computations are carried out here on the assumption of a& quadra- 
tic dispersion law, taking into account the spin-paramagne tian 
and the anisotropy of effective masses, : 
Hexagonal bismuth crystals are investigated (results in the case 
of other symmetry types remain qualitatively unchanged). Purther- 
more, as usual, the existence of three homogeneous small | : 
ellipsoid-like groups is assumed. The axes of these ellipsoids 
form angles of 120° in the plane of the binary: axia, 
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PA = 2078 
Temperature Dependence of the Magnetia Susceptibility of  - 
Electrons in Metals. : a 3 

Case I: For the componente 4 (the index 3 here denotes the 


prinoipal axis) of the 3 aforementioned groups Computations fur- 
nish the expreasion: . ‘ ; 


1 Le. 
X47 - (1/2) AB, (kT) /2 Pyjal f 2) n~ AB, f 9 
Also the quantities ocourring in this formula are given explicit= — 
ly. For the dependence of the chemical potential f on tempera- 


ture the following formula ig obtained from the condition of oon- 
stanoy of the concentration n of electrons: | 

OC = [ (3/2)F, 7(x) ] ~2/3, After computation of the function 

Fit /2? X(@) is determined, i.e, the required dependence X (2) 
ini universal coordinates, and, furthermore, f (df, For 


limiting cases (extensive degeneration as well as validity of 
BOLTZMANN'S statistics) the following relations are found: 


2,2 2.2 
PEK Br Xa td ~ 2297/12, f/f, = 1 = 2707/10, 


T))T: X= 2/30 f/fyx(3/2)0 1m [(16/9%)" 5g -1 
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Temperature Dependence of the Magnetio Susceptibility of 
Eleotrons in Metals. on 


The curves for X(@) and f (@)/f 9 28 Well as for their . 


asymptotic expressions are demonstrated: in a diagran. Such. 
& temperature dependence of va applies in the very case of the 


series of metals. : : 
Case 2) and 3) are dealt with in a similar manner and the 


equations obtained are given explicitly as under 1), 


ASSOCIATION: Bot given 
PRESENTED BY; 


SUBMITTED: 
AVAILABLE: Library of Congress 


Card 3/3 


a FT art 
asa 
raed ERI Heaw PMMA EEE ha 


CIA-RDP86-00513R002065120015-9" 


APPROVED FOR RELEASE: 09/19/2001 


"A . 
PPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9 


SE (EE YUNG FLCC LAA M02 Bs a nn 
PA - 2675 


An Electron in & Periodic Electric and in a Homogeneous: 
Magnetic Field. es 


ie practically satisfied up to field strengths of H~10? - 10° 
grated. (at H = 104 grsted and a= 255.108 om it holds that 
E« 107°.) The terms of the order of magnitude £ 4 are 
neglected here. The equation of notion of an electron in.a 
magnetic field is. obtainedsby replacing the quantum number k, 
by the operator k, ~- (1/1029 /2 k, in the formule given for 
the energy of the electron in the case of a lacking magnetic 


field. 
The third chapter deals with the solution of the equation of 


motion of the electron. This solution is set up here in the form 


oi 
e(k,,kosk,) = exP Siar, ky - dp (ky rkgsks )} It applies that 


v= + iv a where the imaginary part is small in 


comparison to the real part.. 
{he entire eigenfunction a(k, rks) 
of the linear combination 


9 (hy. Rha) “1DE/dz., gist *(Rexplid(x, deal exe | 
~idefadki ey ) pa oi 


can be written down. in form 
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The last chapter deals with the breaddhing ef the discrate energy 
levels of the electren inte small bands in a magnetic field under 
the influence ef the periodico field ef the lattice. 

4& mathematical appendix is added at the end ef this paper. (Ne 
illustrations. ) 
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AUTHOR: Zil'berman, G. Ye. 


TITLE: 


PERIODICAL: Zhurnal EBksperin. 
(USSR) 

The first part of this paper 
energy levels of an eleotron 


field in a semiclass 


ABSTRACT - 


On the Energy States of an Electron 
and a Homogeneaus Magnetic Field, II. 
ktricheskom i odnorodnom magnitnon 


i Teoret .Fiziki,1957,¥o 


ical approximation in 


56-2-11/47 


in a Periodic Slectric Field 
(Elektron v periodicheskon ele- 


polyakh.. 11) | 
1. 33, Hr 2(8),pp- 387-396 


is given to’ the determination. of the 
in a orystal situated 


in a magnetic 


the case that the path is 


closed in K - space and is completely contained within a cell. of 


the inverse lattice. 
of the electron in a magnetic 
the k space is not closed and 


The present paper dis 


cusses the energy spectrum 
field in the case, that {ts path in 
periodic. Such paths are obtained, 


when the isoenergetic surfaces. of the type of a oy Linder interseot 


with the planes passing 


case narrow interruptions ocour in the energy spect 
tinuous spectrum is divided up into sones, 
With the approximation aons 
aotrum are quasi-equidi 


E= fay, a 


widened levels. 
ruptions in the energy 8 
the order of magnitudeé“; 


through the axis of the oylinder. In this 


rum and the con- 
wich represent strongly 
idered here the inter- 
+ and are of 
o/eH. Such considera-~- 


ble interruptions occur only under certain assumptions. In all oa- 
in the spectrum occur. at three 
deal with such cases, where 


ges considered here the interruptions 
energy values. The following sections 
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_ the interruptions in the energy spectrum are sufficiently large to 


cause a noticeable DE HAAS-Van ALFV'EN effect. These sections deal 
with the following points: 1) the solution of the problem of motion 
in a periodic field, which ig suited for small values of momentum 

at the boundaries of the cell. 2) The case, that the momentum or 

its derivative shows Jumps, the application on the theory of DE HAAS 
and Van ALFV'EN. In the last chapter the "jumping" is again investi- 
gated, but without the assumption of strongly or weakly bound ele- 
ctrones. There is possible a complete as well as an incomplete 
"jumping". of the oscillating physical quantities; There are 

6 figures and 8 Slavic references. so 


January 7, 1957 after revision May 9, 1957 
Library of Congress. . 
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Referativnyy Zhurnal: Fizika, 1959, Nr 5, p 156: (USSR) 


Translation from: 


j et 3 Ras 
F a ee 5 ee 


pis | 
Sat 
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: TITLE: On the Thermodyn ang of an Rieotran Ons. jincer an Arbitrary Dispersion 


Law 


PERIODICAL: Tr. Khar'kovsk. politekhn. in-ta, 1958, Vol 14, pp 133 - 140: pee 

- ABSTRACT: The authors calculate some thermodynamic functions (fér ‘the case of an 
arbitrary law of dispersion of the electrons in a metal, The crossover. 

method adopted to calculate the statistical sums requires the fulfilment 


of conditions coinciding with the oriteria of the ‘quasi-classical : 
description, For the square law of dispersion these conditions are — 
strictly satisfied, but not, generally speaking, in the case of the 
arbitrary dispersion law; as & result the expressions obtained in this 
study bear an approximate character, The authors calculate the heat 
capacity of the electron gas in the presence of a magnetic field, ‘That 
part of the heat capacity which depends on the maghatic field is connected 
with the concrete form of the dispersion law, while the part not dependent 


Ce cara 1/2 wivine field 18 obtained for the arbitrary dispersion law. The heat y 
. e fed 
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Closed Isoenergetic Surfaces i 


jt oross sectiona are now introduced 
uity the width of the — 
of magnitude 


ted pands« The extremum cross. 


ponential littieness of the points of 
cguiarity only furnishes a very gmall contribution 


to the oscillating portion of the gum of states. The 
is considerable. 


a steps of calculation the author goes over from 
o the ghermodynanic po 


8 thermodynainic pote 
tential are shortly given- Other 
oscillation effects, @- & the oscillations of the re~-. 
Bistance » the oscillations of the tnerno-electronotive force 
or of the Hall effect are also determined py. the Limit cross 
sections ent not by the extremun cross sections: There. are 


4 figure and 3 references, all of which ere Slavic. 
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2il'berman, G. Ye. 


a Sa Mee Sac Se 


On the Problem of the Energy ‘Spectrum: of an - Blectron’ an 
Open Periodical Trajectories (K voprosu ob enegeticheskonm 
spektre eXektrona na otkrytykh periods one seis trayektoriyakh ) 


Zhurnal Bksperimental 'noy i Teoreticheskoy Pisiki, 1958, 
Vol- 34, Nr 2,. PP. 515 - 516 (USSR) : 


First the author shortly refers to earlier works dealing =~ 
with the same subject. Then he puts down an equation for’ 
the quasiclassical approximation. The .solution of this equa- 
tion is technically by far more complicated than is the case 
with Schroedinger's equation since it:is not a differential 
equation but a difference equation. The solutions, however, 
have the sane general properties. Tha axpressions for the: 
first 4 approximations are put down explicitly and are dig- 
cussed in detail. The course of calculation is given step: 
by step. The average of the tolerable discontinuities is 
found by means of the same relaticn as are the discreet dis- 
continuities with closed trajectories. The width of the dis- 
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continuities (razsryv) can be determined by means of an ordi- 
nary dispersion equation. This equation is put down here and 
is always solvable, aneee are 2 eetenungesy all of which 

are Slavic. 
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AUTHOR: «il berman, G. Ye. _ BOV/56-34' = 3-34/55 


TITLE: fhe Motion of an Electron in Tracks Intersecting Thengelves 
fe (Dvizheniye elektrona po trayektorlyam, ineyushchim samoperése- — 
cheniya) — : ee ba 8 


PERIODICAL: Zhurnal Eksperinental!'noy i teorebichustcoy Fiziki, 1958, 
Vel. 34, Ne 3, pp. 748-749 (USSR) cae 


i 


ABSTRACT: The present work investigates the case where a track: has the 
shape of a closed curve intersecting itself (a figure eight 
shape). This investigation also applies when the figure "eight" 
has a narrow "neck" and just as well when it is divided into two 
separate closed parts. Near the intersecting point the quasi- 
classical approximation can not be used and the exact: solution 
must be put down. A similar problem had already been solved in 


a previous work by the author (Ref. 3), Near the intersecting 


point the exact solution is expressed, by degenerate hypergeo- 
metrical functions. Uniting the quasiclassical and the exact 
solution supplies,a condition ‘for the! quantization which has 
the form S = AIAG? (a + (1/2) + fh 00 (A). § denoting the total 
Card 1/2 surface content of the ourve and YS 9(A, denoting certain here 
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@he Motion of an Electron in Tracks Intersecting Themselves ‘i. cOV/56=34-3-34/55 J 


defined functions of the quantityA= ( /s)2 | R/ . In order to. 
obtain an idea on the splitting up of. the energy evel with a 
gradual deformation of the figure eight the investigation of the 
following cases is sufficient: 1.-With ACO holds |A |) 1, which 
corresponds to two separate domains. 2.- With A= 0. holdg 74 = 
ae = 1/8. In this case the two levels corresponding to a given 
n have a distance which is one fourth of those levels correspond- 
ing to the neighbouring n. ‘Thus. the levels. are pairwise equi- 
distant. 3.- With A)71 holds JY, = -d> = 1/4. Also here the lev- 
els are equidistant but they have half the distance es in the 
case with two single domains. The equivalence of the ‘samples is 
eliminated when the curve is approximating 4 curve intersecting 
itself and when the condition for the ‘applicability of the 
quasiclassical approximation can be applied. no longer. Finally 
the author discusses briefly the effact by de Haas -van Alfvén 
(de Gaaz-van Al'fen) for tracks intersecting themselves. There . 
are 3 references, 3 of which are Soviet. : 
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80V/181-1-11-10/27 
AUTHORS : Ratner, Ae Me, ‘Zil'berman, G. Ye.. i : - 
TITLE: Luminescence of Impurity Centers. I 


PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 11, pp 1697-1706 (USSR) 


ABSTRACT; The present paper begins with an introductory discussion of 
the respective publications by Pekar and Krivoglaz (Refs 1-4), 
which are based on the assumption that the "law of mirror syn- 
netry" is applicable. The papers by Williams (Refs 5-7) are then 
reviewed, and mention is made of the various restricting as- 
sumptions made by other authors. In the present paper the authors 
attempt to give a mathematical representation. of the absory- 
tion- and luminescence spectra, without applying any of the 
restrictions mentioned to the theoretical representation. The 
only fundamental restriction consists in the caloulation being 
made in adiabatic ‘approximation, i.e. the assumption that the 
nuclei (ions) in the "crystal" (these considerations, however, 
are valid also for amorphous or liquid luminophors) move slow — 
ly: with respect to the electrons, and that every nuclear con- 
figuration corresponds to a certain steady electron state. 
Agreement with these assumptions is satisfactory, since the 
bond energy of the electrons exceeds the quantity ho, (where 
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oo ss frequency of lattice vibrations) by two orders of. magni- 
tude. Ion. movenent is studied classically. It is further. assumed 
that the shifte of nuclei from the position of equilibrium are 
so small that anharmonic vibrations. can’ be neglected. The in- 
purity concentration should be sufficiently low to enable the 
mutual interaction of impurity centers to be! neglected. This 
condition replaces the demand for low concentrations of: the ex- 
citation centers of luminescence if the additional widening - 
of spectra, caused by inhomogeneous surroundings of the: {mpuri- 
ty centers, is amall in comparison to the half-width of the | 
spectra. It was shown experimentally that the concentration may 
change within a comparatively large interval’ without affecting 
the shape of the spectra. For these concentrationg the second 
condition is fulfilled. Formulas describing the spectral depend- 
ence of the absorption coefficient and the intensity of the 
light emitted are derived. Both changes in the equilibrium po- 
sition of ions during electron tranaitions and. changes in the 
moduli of elasticity of the lattice are accounted for. A rela- 
tionship is set up between the changes in the: modulus of elasti- 
city and the deviations of the absorption- and luminescence 

Card 2/3 spectra from mirror symmetry and the Gauss ee ee 
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“Movement of electrons with random dispersion in shortened electric 
magnetic fields, Isv. vys. uchebd, says; fis, no.4:106~110 
: (MIRA 1313) 
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1.Xhar'kovakoye VAIVU, 
(Hlectrons) (Flectrowaguetic vaves) 
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— SOV/70-4-6-15,/31.. 
AUTHORS: Kulik, I. 0., Zil'berman, G. Ye. ioe 
TITLE: Study of Oriented Crystallization of Impure Melts. II 


PERIODICAL: Kristallografiya, 1959, vol 4, Nr 6, pp 898-903 (USSR) 


ABSTRACT: Continuing the subject of their previous article Fo 
(Abstract 74889), the authors analyze the effects of 

curved interfaces and of thermal aiffusion on the 
impurity distribution in growing crystals. <A curved 
crystal interface depending on ambient temperature : 
Gives rise to a. radial impurity distribution which 
contributes essentially to the nonuniform composition 
of the grown crystal. Thermal diffusion is a function 
of the transverse temperature gradient in both the 
crystal and the melt. The rate at which a erystal . 
interface moves transverse to itself is lower than 
the rate at which a constant ambient temperature 
becomes established. Consequently, assuming steady- 
State temperature, the coefficients of thermal : conduc- 

Card 1/5 tivities X, and Ko of the crystal and the melt can 


ae rej : 
4 [ia ot a a ee ME te xt ae 
CASE Bia Eat ecTISPe THOR Gee ABI SENSEI es mL 
, i 
t : 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


"APPROVED FOR RELEASE: 09/19/2001 CEA ROE Se: eae aca -9 


Study of Oriented Crystallization vt TAA 
of Impure Melts. II SOV/70-4-6- 15/31 


be pevenmined: according. to Laplaae equations 
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where z = ((r) describes a curved interface in terms 
of the radils of curvature r and ‘the height z of the 
crystalline layer in the container = is derivative 


from the temperature variable in direction normal to 
the interface; G is the heat transfer coefficient of 
the container; is density; q is latent heat of | 
ee qv is the heat flow produced by crystal 


growth; (a) 15 a given temperature such as An a furnace; 


il 
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H is the height of the container, 


77114 
SOV/70-4-6- 15/31. 


The change. in 


impurity content because of curved interface is de- 


pange by 


Co : 
= yV 2 


(10) 


where jl is the root of I iH, )*= 0; coefficient 
u, at a given time 't and neaght % is defined by 


* (De@rass 84/0) 9 / Ath uy (2, t) = 


Dis the coefficient of. diffusion. 


(11) 


The Green. equation . 


in the case of a curved interface is written 
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where JT and a are the same as in original Green 
functions. The change in impurity content because of 
thermal diffusion in a melt is defined in the case of 
a plane interface by 


ch = — ¥¢ v je” l0) (s) = In T'ds. ; (25) 


0 


and in the case of curved interface by 


alt) et 


Gd POT (SZ, any 


wey ey iar er — 
mucre n denotes thermal diffusion, B= Secrgte = 
¢ is impurity content before corrections for thermal 
diffusion and curved interface. ‘The two corrections 
generally have opposite signs. ‘The former correction 
is usually smaller and can frequently, be disregarded. 
L. G. Eydel'man and A. M. Patner are aclnowledged for 
discussions. There are 5 figures; and 4 Soviet ref- 
erences, 4 
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AUTHOR: Zil'berman, G. Ye. — ‘ SOV/56-36-5-25 /76 


ee Fe not - wot = . 
TITLE: On the Problem of the Motion of.an Electron in a Crystal in 
External Fields (K voprosu o dvizhenii’ elektrona v kristalle 


vo vneshnikh polyakh) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy: fiziki, ; 1959, - 
Vol 36, Nr 5, pp 1465-1471 (USSR) me toe 


ABSTRACT; Already in an earlier paper (Ref? 1) ‘the: author set-up and 
solved the equation of motion of an electron in the case of 
any dispersion law in a magnetic. field, In the present “paper 
the problem is extended to the case in. which, besides. the 
homogeneous magnetic filed H «= Hos yet ancther arbitrary : 


electric field V exjats in the oryatals-In\ the earlier paper 
only terms up to €° were considered in the. expansion in: 


series, and in the present paper only! terna from wee cnwards 

and exponentially from exp(-1/ 2°) ‘axa negleoted. (e* = a" Jee, ie 

a = lattice constant, OL) = 4ko/eH). Various forms for . 
Card 1/2 equations of motion of the slectron with an arbitrary: 
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dispersion law are investigated, i.e. .the ‘equations of motion 

are set up-for various V~ansatzes, Among others, Simple cases, 

if V = Py, are investigated with and without magnetic field 

and the necessary neglects are estimated, In conclusion, ‘the 
electron motion in the field V = Fy is investigated especially 
with respect to nondiagonal terms (which are dve fo neighboring | 
energy zones). The motion of the electron in the K-space is a 
described in a general manner by formula (I), iy this rather 
complicated equation the terms of the order 1/ of ara | ae 


explicitly written down in an appendix. There are 6 references, 
4 of which are Soviet... vs os be j 


November 17, 1958 
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2 Fisfebeskies week, 1359, 


{ ; Yol 67, Sr 4, pp 743-750 


VEE EIT iE 


ne 


na 384] 


KLyev, Leningrag, Sverdlovsk, and 
@ ausber of 7Foung Chinese eckentists 
S38a. aboot 50 Jectures were daliver. 


eae Te ETStEreh Fleldey 


obtIH-HIN EE a3, 


= iit. Gairiconesnet ¢ fnsnveuna, 
= shite and ¥. dD. Peschanakiy res 
= i Go-technical ute, Kher'’koy Cniveraity$ 


it: 


iil 


tr 


nee Lee 


Tas Ca, Ms and (together with 
T. I. Koatins) of M1. Ye. 5. Borovik and Y. 6. Yolotexaya 
(MPTI) taventicated the galvancuametzc properties at low 
cnlua end found that tne 
. / owa with field strength ieaartn P31) 
a Cerd 5/1t teing e saturation value, L. 5. Kan ant B.C. Lotarevy (XhPTI 
Se eS investicated the resistence sintaun in gold at lor teapera- 
: tates and found that if the seaple iy beates, the ninicun 
@anppears. Iu. P. Caydukov (17P) watd in thie ¢onnection 
im the course of the @iecuasion t. the einicun sffest does 
“864 ccour im gold in the ¢ of very pure sanples; the tis- 
M appearance of the sintsun xpletned by the plastic sefarsa. 
{f40n of She sample at helt 


aperatures, B. Yo, Arde}? 
{KuPTr) gave a report of bh #@ work in connection with the 


wae 
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Banetic susceptibility of 
Eli'berwan and 4. tf. Kose- 
eVIeal explanetica’ of the fact that 
oraations #xzercine considerable 
ffecte tn petals. Iv. Nagnetios. 
4y_3,_Borevik-fozancy (IPP) deliveres a re 


pert on investiga- 
‘fone he carried out of the anisotropy of 


the weak ferro- 
abies Magnetion ta monocrystal samples of the entiferrosametic 


ton oy Stewes he MalO, (the effect of anieotrozy vee predicted by the tharze- 
os 2 éynedscat theory devoloped by Dryaloshinakiy). In the course 
of the discussion 8, 4, Alikhanoy (IPP) spoke about heutronoe 
erephical fnveetigations he Carried out of the aagnetic 
etrecture of Maco, and YeCO, at low tenperaturea 
Kapiten ntreesed “the toportense if the sethes b 
ut... Payaloshinskty‘e theory, ¥ ercey (YNITPTAY 
leeture was read by 4. 3. Bora k-Rozanov, rerorted on seasure- 
meats carried out by hin (in she IPP) of the Sagnetiz antaoe 
tropy of the antiferronagnetic Suso,- and CeS0, -nonceryetate. 
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TITLE; On the Relaxation Time of Fast Electrons ina Metal 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, 
Vol, 10, No, 1, Pp. 9 = 13 : 2 : 


' TEXT: The authors consider an electron in a. band lying 

- above the conduction band in the case where the energy of oe 
the electron is insufficient to excite Plasma oscillations | 
and the finite range is due only to collisions with the 


ST; Fs; ss and rr » Where rg denotes the case where the. “SN 
scattering electron lies in the conduction band and the 4 V/ 
Scattered electron in the band above the conduction, and prior 
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AUTHORS 1 Ziliberman, G. Ye., Kulik, I. 0. ee 7 | 
TITLE: | Quantum Oscillations of the Photoelectric Yield of Metal in - 2 


a Magnetic Field ; 


PERIODICAL: Zhurnal eksperimental 'noy “i teoreticheskoy fiziki, 1960, 
| Vol. 38, No. 4, pp. 1148 - 1200 Poo fas . ate 


TEXT; I. M. Lifshita, A. M. Kosevich, and A. V. Pogorelov already. pointed 
out. the importance of investigations of the Quantum oscillation effects 
for the problem of the conservation of the dispersion law of conduction 
electrons in certain metals. The best-known of such effacte are the 
de Haas - van Alphen effect and the Shubnikov - do Haas effect; the 

. former was experimentally investigated in the USSR by B. I, Verkhin, 
B. G. Lazarev et al. (Ref. 3). The present paper describes the theoretical 
investigation of the external photoelectric effect. on metals in a magnetio 
field in the ultraviolet spectral range. Let the Magnetic field be 
assumed to be perpendicular to the surface, so that the glectrong are 
free to reach the anode. Under these conditions oscillating compounds 
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Quantum Oscillations of the Photoelectric 8/056/60/038/004/021/048 
Yield of Metals in a Magnetic Field. BQ06/B056 oe 


occur in the photoelectric current besides the compounds ‘changing 
monotonically with H. One of them is due to those oscillations of the 
electron atate number in the magnetic field, which cause the de Haas - 
¥an Alphen effect. A second one is due to periodic dependence of the 
transition matrix element on the magnetic field, and is not interrelated 
with the state number; it is a new oscillation effect, which is common to 
@1l optical phenomena and ig Connected with transitions between the bands. 
An investigation of this effect in principle permits determination of ‘the /e 
position of the individual regions of the Fermi surface in the ‘htarthes_/)® 


lattice. The third component represents an interference effect. A further 
new quantity, which may be obtained from photoelectric experiments (of 

the energy distribution of the departing electrons), is: the Shape of the 
isoenergetio surfaces which are lower than the Fermi surface. The “4 
investigation of the Quantum oscillations of the Volume: (external): photo. 
electric effect carried out in the ultraviolet for’ electrons possessing 


- an arbitrary dispersion jaw, thus furnishes not only theoretically. 
interesting results, but also gives indications for experiments. Thus, it 
1s also pointed ont that by means of photoelectric’ experiments, the. 
possibility is, in principle, given with comparatively weak fields to | 
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investigate large groups of electrons whose oscillations ‘are blurred 
under usual experimental conditions due to the block structure. 


one block. The effect investigated in this caso depends, as also the | 
de Haas - van Alphen effect, actually only on the dispersion law and not 
on its genesis (the wave functions). The authors thank I. M. Lifshite ang 
M. I. Kaganov for discussing this paper. M. Ya, Azbel' and E. A. Kaner 
(Ref. 2) are mentioned, There are 5 figures and 21 references: 7 Soviet, 
6 US, 3 British, 1 Swiss, and 4 German, i ed : 
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(Khar'kov State University) aoe : 
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AUTHORS : Kulik, I. 0., 2il'berman, G. Ye. a - 
Lo it eee a gee 
TITLE: Problem of impurity distribution when crystals are grown 


from the melt 

PERIODICAL: Referativnyy zhurnal. Khimiya,. no. 17, 1962, 33, abstract ” 
17B195 (In collection: Rost kristallov. v. 3. M., AN SSSR, 
1961, 85 ~ a9. Discuss., 214'- 218) a7 : 4 


TEXT: This is a theoretical study of the impurity distribution through 
out a single crystal grown by directed crystallization fron the melt 
O (the methods of Stokbarger, Obreimov and Shubnikov, and others). It: was 

assumed that the redistribution of an impurity between the melt and the : 
Solid phase at the interface can de described by means of the equiltbrium 

‘distribution coefficient g, which can be found from the Constitution. 
diagran C (2,7) = g°C (z,r,t), = z/v, where C. is the impurity concentra- 
tion in the solidified specimen, C (z,r,t) is the impurity concentration  - V 
in the melt. An equation is derived for the overall concentration, taking ix 

.dinto oo corrections for the temperature field, thermal diffusion and 
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TITLE: Impurity distribution in erystal 
Fizika, no. 5» 1962, 4ho. abstract 590 (v sb. 


PERIODICAL: Referativnyy zhurnal, 
"Rost xristallov. T. 3", Moscow, gssR, 1961, ge = G9... Discuss 
21k - 218) : oe i Be 
TEXT: Te distribution of an impurity over the: volume of @ single crystal ne 
grown from a melt has been determined. this problem, the decisive factors 
current processes: “impurity and neat flows. Tne former flow is deter- 
the latter py ‘thermal conductivity 


are two con 


mined by ai 
fa temperature field 


and neat trans In addition, the presence 0 
in the melt ~ crystal system Leads to the aistortion: of the crystallization front 
and makes the impurity distribution more complex. Tne proble th 

f heat 4ransfer by aiffusion 


method of successive approximations « Te effect © 


is neglected altogether, and the temperature field is found from 0 


tion with given poundary conditions. In the problem of diffusion in zeroth ap- 
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. . _ 8/058/62/000/005/073/119 
Impurity distribution in crystal growth from a melt - AQGI/A101 ie * acta 
proximation, pure diffusion with a plane crystallization front is considered, 
Corrections for the impurity distribution due to the thermal diffusion. effect 

and to the distortion of the crystallization front are obtained in first and 
second approximations, respectively, ene eee ik 


K. Gurov 


[Abstracter's note: Complete translation] 
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AUTHORS: Ratner, A. M. and Zil'berman, G. Yo. | 
TITLE: Luminescence of impurity centers. III, 


PERIODICAL: = Fizika tverdogo tela, v. 3, no. 3, 1961, 687.697 


and S due to the existence of impurities in the crystal were Calculated in 
the first two parts of the paper (FTT, I, 1697, 19593 FIT, I, 1707; 1959). 
where the motion of ions was considered classically. -The present third part 
of the paper gives analogous calculations; but the motion of ions is aon-| 
sidered quantum-mechanically, and the changes in the élastic constants of 
the lattice on electron transitions are taken into acsount,: For thie pur. 


the classical theory has only a small number of Pp 
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interaction of the impurity atom with its nearest neighbors. As in the. clas~ 
8ical case, at temperatures above one-fifth of the Debye temperature’ of the 
crystal, the results can be expressed by the elastic constants of the: inter. 
action of the impurity atom with its nearest neighbors. At lower tempera~ 
tures, the expressions for the form of the absorption and luminescence: 
Spectra are influenced also by the law of dispersion of normal vibrations 
of a perfect lattice. [Abstracter’s note: The important formulas are not 
quoted here as they contain an extraordinarily large number of quantities. 
whose exact definition alone would exceed the normal size of an abstract.] 
I. M. Lifshite is thanked for his interest in the work and for discussions. 
I There are 2 figures and q Soviet-bloo references, 


SUBMITTED: April 4, 1960 (initially) and October 10, 1960 (after revision) 
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AUTHORS: Ratner, A.-M. and Zil'berman, G. Ye. 

TITLE: Theory of the luminescence of activated phosphors 


PERIODICAL:  Inveatiya Akademii nauk Sssp. Seriya fizicheskaya, 
Ve 255 now 4, 1961, 537-539 os 


TEXT: The Present paper hay been read at the 9th Conference on Luminescence 
(Crystal Phosphors) and is devoted to the theory of luminescence of 
crystal phosphors. §, 1, Pekar and M. A, Krivoglaz (Refs, ‘T to 3: 

Zh. eksperin. i teor, fiz., v. 22, 641 (1952); tr. Inet fiz. AN USSR, 
nO. 4, 37 (1953); Zh, eksperim. i teor, fiz, ve 25, 194 (1953)) have 
calculated the optical characteristics of impurity luminescence centers 
88 well as the probability of thermal transitions, basing on the assump- 
tion that the elastic moduli of the lattioe are conserved during an 
electron transition, However, this assumption is usually not fulfilled 
when the electrons of the impurity atom are strongly bound. This fact 
follows from the deviation from the law of mirror symmetry. The authors 
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and luminescence bands of impurity centers as well as the probability. 
of thermal transitions, taking into account the change in the elastic 
moduli of the lattice during an electron transition. “In the classical 


case (kT DAw); Sp) - Debye crystal frequency) the variables q; are. \ 


introduced in the calculation of the optical Characteristics, The formulas 
for the potential energy of the lattice in the ground- and in the excited - 
state are rendered into the diagonal forn simultaneously; “ts fan a,:3 


ee N | 
IV 8 0) 1 2 fe 
U5 3) ik,a2, U, = nl ) ns 4) aha; ~ 4,)° AN denotes the 
ie} - + ded, within « - 
number of degrees of freedom of the crystal lattice; - the variables Qs. 


are no normal lattice coordinates). It can be shown that in the case of 
a strong bond only the first y of the Qo4 differ fron 26ro, and that 


5, = (K; - K)/K,, where M is of the order of several unita, The 


quantities Kus Kis and Ole (a = 1, coo, M) are determined immediately. by 
the interaction of an impurity atom with its nearest neighbors; 


they 
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express optical characteristics of impurity luminescence centers and. the 
probability of thermal transitions, The ohange in the elastic moduli 
during an electron transition leads to & violation of mirror symmetry and- 
_ to a deviation of the absorption and luminescence bands from Gaussian 
shape, This change has a Considerable effect on the’ probability of 
thermal transitions, In a quantum-mechanical treatment of jon notion, 
the calculation of the optical characteristics requires the use of norma) 
lattice constants that do not coincide for the individual electron states 
of the impurity atom. ‘The results are simplified in ithe classical case, | 
as they are then expressed by the variables KK and Bs used in the | 


Classical case. The authors have found ‘that at temparatures kT S 1/5 ho, 


nearest neighbors, and that these characteristics are not directly related 
to the lattice vibrations, In particular, local vibrations do not have | 
any effect upon the shape of absorption and luminaseence bands. At low 
temperatures, the dispersion lay of normal vibrations. (corresponding to 
& perfeot lattice) is predominant, In the discussion. about. this Paper, 


Card 3/4 


TCT. eo dette 
Tree er OCA naa ni Peas Pesce 


At PUPS Tea FE ETT Te [ot EE a Pe 


Tuy ann Ha Hara TT en UTA DEA THIET nih et 
PLS aS anne OL LIES WET LEE CIALLGES THEE 1 A FET RL HEE 


15-9" 
APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R0020651200 


01 CIA-RDP86-00513R002065120015-9 


ARES FEE ET EPR eae 
Perey er ie 
esa 


"APPROVED FOR RELEASE: 09/19/20 
“es nema LT LE cde ta Hi eee 


io: 


— cin 


. | ce od i” 


22190 


Theory of the luminescence we 3114 gage 2/ 004/039 048 
K. Ke Reb ‘things poi . ee 
a ee pee oer things Points out the fact: that in hi ay 3 
toate a obtained on the basis of quantum-mecha ig feels 
wilh abe aevte fea of normal Vibrations into can eee 
emperature. He al € ree 

conclusions, drawn by the authors as to the ineignifigant mon seot, ths, 

of loca 


TT Tn TW eT rs TT 
SPAT TTT SETH ETE STINTS ATOPY EU VTS 
“i PUY Teese ET STU ERTL NY TOOT TY ATTEN OY TET 


en On 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9 
Sa are Se Se a Le gt uma rt Le RE AAR Pee tp ery 


ZIL'BERMAN, G.Ye. 
ia Graphic representation of perturbation the yy 
“theory in: the 
disorete spectrum, Izy, vys. ucheb, rav.; fla, 8 no.d: 
124-128 165, : (MIRA 18:12) 


1. Khar'kovskiy politekhniche i ; : ; ie 
: July a 1964. skly nstitut, ‘Submitted ; a 


00 


Tit - Woh Aga Blt NY a . 

t TAT PIT TM TH TI lane 

TE WNT E mst PLER CRA Essa TH: POL UGBLALES | REL 
! “TTT weer, HAH 


i ee y 1rd 

SS SET 
iH EL Sa Besse 4 Ne Dei WU G2 ER UTES A TPS TE Td ET 
ti aS 


|e | re 


+ 
| t I: 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


PERROVED FOR RELEASE: Da eat at cn SES RESO: 00513R002065120015-9 


4 l 5 a 2d | St ed PL i aiel URE 1S Pap att Hall fie Hl Hi 
™ = a ine —- Meese ete retest ie TTS tT tt HTT RE a SERRE SEE Ill RULE CUES) SOE EEE ED q 


ZIL' HERMAN, ID. 
psscrpaice rs - 
Hie HE0-trp0 automatic lathe. Biul. tekh.-skon. inform. no.5¢11-13 
: eas us?) 


_ (Lathes) 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


"APPROVED FOR RETEASE: (09/19/2001 ssaiibhexe ll eh ane a aeaeneaee 


i pM ee a ee 2 ne SL Os es PE DL A 6 
SSSI LAL IOS 1d Fay SAS Le ULL Ee | es ee ee 


—“ZIL' BERMAN , I: me Eee i re ra oe wo ischh =~ 


analytionl Account of 2h-hour Production of m Sugar 
ein, “OL. I. 241" herman, Candidate in n Heol Set, 


- SSakhar roa” Vol x, Ko 10 i: ee eee, 
i a ty 
: Fairly detailed atatistica on oh-hour ‘yeolastly it Hi fd 
yl m 
- of group of refineries, most of, which are not! named). || af 
‘Tables chow percentages of expenditure of. fuel, loss) | | : 
{ 

; 

| 


Of gugar, fulfillment ‘of: 2h-houk: ete: 
“tion ‘of. Gorediskche-Pustovarov: hiplbied nek al 

eries cited: Former produced 4 sfOL: Iundredweight ini 
. average 2h-hour period, while latter produced |} 565) : yl 
Hotes Piss Tables and caine atatietica show “hie gs Ee eh 


tow theae domses ‘ware obte Heke Sp 


i T T TAF DTT 
a mc m7 ay TF RESMATE LES Tri Ti we itz SPATE eenT sal Bilge TSM RIT cai Hee elias 
5 Cer Sree a aT ORT WT HEN ERE OEE ETA TEETH eS 


yt i ars 
F: RE i I rt EHTS (TETTEE ASE 
Vi f ‘a TG SG len i ae i M: Ltt ; qh TTT PETE i VHGA We Sag Led EPP IM 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9 


“TOV, F.0., ZIL'BERMAY, I, J., VINOOHENY, 1. Vv. 
Sugar - Transportation 


-Practical sugar transportation, Sakh. prom., 26, no. 1, 1952. 


: Mont List of Russian Accessions, tens of Congress, ame 1952.. Mietssed tee) 


TT TINT Ty 
ATT amine rr a in a inom Lrks2i T* CONT Dire ara TT MEAN Al 
i Ea B ml PARE QU SUE MOE ADDR rh DS Ae AE Za Li 


Fenteedy 
MUL rita herman 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


“APPROVE oe RELEASE: nor ao1 2004 CIASRDPS6- elas aa 9 


je OD: ns ec | a Ee ee it Bill: 
- romxi = TT Fad SO Hea GL LB 


“ZI LIBERMAN, I.I. 
ENOTES SUE 
ee production rates of new and of reestablished sugar mills, | 
Sakh,prom, 27 no.11:29-31 '53, (LBA 731) 


1. Wacatestiies nauchno=issledovatel!' skiy institut satharnoy Prony 7 
shlennosti, 


(Sugar induatry) | 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9" 


"APPROVED FOR RE 


Su 


PELE TID 


LEASE: 09/19/2001 
‘a 
ZIL' BERMAN, 1.7, 


CIA-RDP86-00513R002065120015-9 
ean let} oa ee tl i MIeciTs I Bal | LT 1 a PES HU BY Eagty ES & 
Reduction of railroad shipments of beets. Sakh.prom. 28 no.5:32 
Sh, 


(Sugar beets--Transportation) 


-33 
(MERA 7:9) 


APPROVED FOR RELEASE: 09/19/2001 


CIA-RDP86-00513R002065120015-9" 


